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change in convergence. It was also thought desirable to determine if the group of subjective findings were 
statistically predictable for the battery of objective tests. 
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URP OSE 
The purpose o:r this study wa s to 
compa re the. subjective accommodative 
posture a s measured by a 20 u cross 
cylinder to the. objective accommodative 
posture as mea sured. retinoscopically 
at 20 i . Also to compare the subj e.c-
ti ve accorr.moda ti ve posture as con--
vergence was po:stured Z meter angl.es 
(12 prism dioptersJ inside and out~ 
side t h e_ plane of 20it to the o.bje.c-
tive accommodative posture with the 
same chan ge. in convergence. Tt w,as 
al.so thought desirable to determine 
if the: group of'. subj e.cti ve. findings 
were statistically predictable for 
the battery of' objective t ests. 
1 
RELA'T'ED STUDIES 
In a recent study it t.va.. s f ound 
tha t a.s a hyperop.ic patient vi evJS a 
standar d Snellen target set at 25 
f'eet, the pupillary ref]. ex a s seen 
vJi th the retinoscope , change.d with 
the alteration of convergence by the 
us e of a prism ba .... .. 
It 'itla.S . found that vli th the j_n tro,... 
duction of' increasing amount s. of' ba se 
out prism, . the amount of ob s.erv0d 
11vdthttmotion decJ:eased._ A neutral 
appeared , and then an ttagain st" mo--
t ion began. . Pris 1  bas e in WC\s in- · 
traduc ed by the sru:ne procedure and 
the mea.surabl e amount of' vli th or hyper-
opic motion increased.l 
Thi s s.tudy proved that t here is 
an o bj ecti ve a ccommodative shi ft a s. 
convergen c e i s re-postured. 
1 • . S".rl:effington A. M. ttThe Totality o·f 
Vis1.on, n· .Atrlerican .. Jour..rl.al of· . Op~tometE:;L 
Vol ... 34 ( }Iay.- l-957l, pp<>. 247;· 
2 
APP'" HATUS 
Bausch & Lomb Green s 1 Ref'ra.etor 
.tl:11erican Optical Ful-Vuc Retinoscope 
Standard cross ..... grid cha.rt use:;d at 
20n t e st dista nc e "' 
Standard reduced Snellen Chart. 
PROCEDURE . 
T~. TECI1NIQUE Olt TESTING. 
The ref'r actor was. ad ju sted to the 
subjec tsr ·· 20 inch pupill£try separation •. 
.A: near cylinder t .est i ng technique 
a t 20· inches:. vr.as performed to- es t 2;blish 
the a stigmatic .. condition of each sub-·, 
,ject. This. cylinder correct.ion wa.s. 
utilized through the en tirety of the 
A 20' inch monocula r cross cylind er 
\<ra s p erf"ormed to establish the ani so-
metropi c condition of each subj9ct. 
This anisometropic corre cti.on 1. .ras t hen 
utilized t hrough t h e entire ty of t he 
study. 
U.sing t he c:dorementionecl a stig-
matic and a nis:onretropic f 'actors as 
const cnts, only the right eye ( O. D.) 
\.•ras recorded . 
The illumination incident vfa.s that 
illumination turn ed upward.) 
With the subj ective t e.sting rou---
tine, cr oss cylindel"S minus· a."'ds 90 
ivere in place. Plus . spheres l.iJ"ere in-
trodu c ed by 0.25 diopter steps -until 
the ve~ctic2.l lines of' the cross gri d 
target vre.re reported as da;rkest. 
Tb.en plus vJ:as reduced in o. 25 diopter 
steps until i t -v.ras. reported the t arget 
v-ras seen us. eqt1al. I~ reversal occtn·cd 
the lenses that left the v ertica l lines 
the darkest i'iere. recorded. 
~vi th 12 p_rism diopt ers in pJ.ace, 
the identical procedure ·vms f'ollO\ved. 
Both Base In an d Base Out prism v•"E!re 
used. 
With the objective te.sting routine 
plus spheres v1ere introduc ed in 0 . 25 
diopter ste.ps until. the pupill o.ry re,.... 
f'lex -v-ras seen to be decidedly tlagainstn. 
Plus spheres vre.re then reduced until 
f'irs t evidence of' neutl~ali ty -vras 
observed. 
The identical proc edure ·vJ·as f'ol--
10\·.red f'or 12 pr·ism diopters .. of Base In 
and 12 prism diopter s of' Base Out pr::!.sr;: 
in place. 
II. I NSTRUGTI.ONS TO SUBJECTS 
The number of' sub j ects t es t ed 
by the investi ga tors ~~ s twenty. Be-
lovr is an outline of' the instructions 
given each subject. 
It should al so be mentioned a t 
t .li s time t hc:_t e adl. subj oct ua s checked , 
urior to th8 t esting , to insure that 
he could main t nin binocula r ity a s . the 
12 pr:Lsm diopters of' Ba·se In and Base 
Out p:ei sm 'ilas introducod ~ 
• I lTSTR:.·:"C S:ICJl\ff3 US~-, J B,OTL StTB-~ 
JECT'TTIS 1:CI: 8 ~CilTG i:liTI-I THE 
C~Ou ·; CY.L, llD)};;RS • . 
T:.tle st andar:l zed in s truct1on s used 
ver t ical lines t he dar~e st nnd most 
distinct . II VfneD the. SUbject I'8p0l"' JC Od 
tb ! • ~ ., • t' ,::; 1 . t ' i.e vor ·clc c.t . .L .J..lDes v~~ v.a r ... os1J , ·no 
irnresti gator in stru c-G c r'.. ~ ''PJ eo.se r e-
port vrhcn you see t he horizon t al liJH::s 
t he darl:est. n 
B.. H TSTT:GCTIOI'TS USED FOR OBJECTI VE 
TESTI I~J(l 
The standari ze d instructioDs used 
-vrere, ULco:::i 1• g a t t he lett ers on the 
f 'ront of' my instrumen t , continue to read 
t he smallest l ine a s possible . 11 
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FIGLJRE r·~ S·cATmv/)R ~ ~. 0~~0· F --··o 1 . 1.6 - :J.L..:!..ulL&.L. 1 2 
INCH CROSS CYLIITDER~PLOTTED 
AGAI ITST DYH.Al:IC RETI NOS-
COPY GIVING A SLOPE OF 
APPHOXDJ.ATELY 01\fE TO ONE 
In regard to Flgure I, ralot scores 
r:.cmge f'rorn .f· 2. 00 f'or the D;;rnamic 
retinoscopy , and .J. 2. 00. to - 3.25 for the 
20 inch cross cyli nd.ei·."~ 
In the frequency distributions** 
0-f' t h"" c11· _1"f'E:rences O.L-"'· 1~-;;.~;r C!r>n·r' es ("cor:t' "' ct e -~ ) V - ,. ..:. U·•4 l·..' '-"'-'- . ~ .._.~ , 
tl!.e r·ollo\,:ii.1 · sta t istic s Here f 'otmd: 
l•Iode-- ... . ,L 0.75 Diopters 
Hn----- 0 .263 Dioptors 
l t''",. n· .. l.., Ci].\11)---- -~• u?o • lOp t.. O.eS 
J 1 ".) '"'1' o· "· -~~ s G-------- · _,_ .uo .U 'P LO.l. 
P les s tlum .1 
*. Table Number I in .App:endix. 
** Table Numb er IL in Appendix. 
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FI'GtffiE!" II: SC.hTTTGR;...DTAGH .. IUft OF 20 
INCH CHOSS CYIJi m)}':JI GO!:il--
BI 1JED_ WI TH BASE TIT PRISE 
OF 12· PHISri DIOPTE1IS: 
I n 
PIJO~l:TED .AGAINST DYILUHC 
HE'l'IrTOSGOPY COHBI NgD 
12 PRIF" { DTOPTEHS 
to :Pi guro II, l~ a:t'l scores 
r a.ng es ,f.- ~2.75 to - 1.'75 f'o r the 
dyn amic re tj_n osco 
for tho 20 inch eros;:; cylinder.* 
In th.e f ':c ency di str :L tion** 
or· 
I'iln------
<i"HD----
t------
P ]_ e s s- t ll<:tl1 • ]_ 
,__ _ .._ _ __.... __ ,_____ ___ _ 
* :rable Number ITT in Appendix. 
** Table Number IV in Appendix .. 
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~ ~ - 0 0 
_ 4.o0 ~· --~~--,----r--~r---T----r---------
-;J.oo o.c-t~ 
FI GURI?, III SCATTgR,;_DIAGR.Al: OF 20 
INCH CP.O SS CYLI NDEH CON- · 
BI NED ~-IT T:.I 12 P1U SH DIOPTERS 
BASE OUT PRISH PLOTTED A-
GAINST DYTT.4}~IC P.ETINOS,.. 
COPY CO! ::SI ITED vVITH 12 PRIE:.-1 
DIIDPT~H8 JASE OUTPRISN 
In regard to Figure III ra.vT scores 
range. f rom fr. - 1 •. 75 to - · 3. 00 for dynamic 
inch cross· cylinder _. * 
In t he frequency distribution** of 
the "ifference of r ailT scores (corrected ) 
the f ollov,dng stati s tics vrere f 'o.und: 
* To.1)1e 
** 'Iabl·c 
Node---· ,L l. 25 Diopters 
Hn----- 0.,09 Diopters. 
~I"'m--·-- 2 .. 25 Diop•ters 
·c.------ 0. 179 Diopters 
Pless t han .1 
9 
In vie't>J of' the sta tistical . work 
perf'ormed, alL three comparisions ob-
t ai ned a p ·valu e of' less than ~>1 vlhich 
means there is no signif'ican t dif'f'er--
ence bet1.veen objective an d subjective 
accommodative response a s convergence 
is postured inside and outside the 
plane of' regard._ 
10 
SUPPLE1iENT .. lliY STUDIES 
A study could be made be t"I:Jeen the: 
interaction of the accommodative and 
conv8rgent systems and the r a tio there-
of. 
.A study could be made bet1Heen the 
objective and subj ective acc01:m10dati ve 
respons e as a subject is. view:tng a. 20 
foot t arget. In crea sing a.mount.s of' 
Base In and Base· Out prism could be 
used, and the obJective and subjective 
accom.modati ve response checked bef'ore 
target blurs or brew.ks . 
11 
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APPENDIX 
ILLUSTHATTVE. IvfATTi:RIALS 
TiLBLE Nl .. ~L13ER I . 
Subj. #5 C~C. 
-"1 ;r:r.:m_r---;r-r:-o-a 
2 ;..: 1.75 ~~ 0 . 50 
3 ~-_·- 1.25 .,L 1 .50 
4 I 0 .• . 75 f.: o.so 
5 f. . 2-..oo ,41.50 
6 ,41. 50 .J.-1.00 
7 .f..-1 •. 00 .J. 0.50 
8 l i ')f::;' -L. ~ C:../' t.: 1.oo 
9 - ·· 2:. 50 -·- 3 ,,r' • C::) 
10 .;. 0.,75 ,t r , r)t" .. \.J.o .. C.::.) 
11 f.- 1 •. 00 I 0 •. 75 
12 -0.75 - 1.00 
13 .;... 0.75 1-- 0 .25 
14 ,(::.. 2 .. 00 f 1.75 
lt:' 
- ) .;.:.. 0.25 ~ Oo 50 
16 .;. 2. 00 I 1.75 
17 .;. 2.00 ,;.: .. 2.00 
]0 
.0 
--
2. 00 - 2 .25 
19 ,;. 0.25 co .. 
20 1-- 0 .25 1--- r, 51 '· ~ ,. ...... 
#5 - c. c. 
p- · rmo 
f.--1.25 
- 0.-25 
1-- 0'. 25 
.;. 0. 50 
.;. 0.50 
/ (\ 2r:," ,. .... ..~ . / 
f. 0 .. 75 
,t. 0 . 5C 
1- 0. 25 
1-··· o. 25 
.;. 0.50 
l 0 .-25 
- 0.25 
000 
,~- .· 0 .25 
I r. ')5 r · \.../ •· c....· 
Correction Factor 
.;..· o. 50 
;: o.so· 
,c 1. 75 
;. 0.25 
.;. 0.75 
.J..- 1 •. oo 
.;. 1.00 
~ 1 .00 
1- -0.75 
I ., 2-c.' 
·r .L. ) 
;.. 1.00 
f -0.75 
.;. 0.75 
,f.: 1.00 
.;. 0 •. 75 
,4. 0.25 
1-· 0.'75 
;. o. 50 
1- 0. 75 
I 7r:," r;;: 0 • · ? 
f. 
-d75 I I 
0 
+-I d- S I ) 
/Ill 
" 
-1-75 JHJ /II g 
/)I 3 
-~-~s /1) 3 
,20 
s-
.D 
't-:.. 
TABLE l.Jl~ ~-;::>:s__ _ IT 
.,J .;J fJ, 
' ' 
J<,. 
.s 0 ~ 
., Jf 1'-
J 1.% 3~ 
.z ,, J::J. 
:J ) 
0 6 G 
~I IJ3 
~ ..s.b 
-
·C.S1 
lfN 'l;i;" 
s-b = .l'f7 
-JL_ 
-
. R ~ 3 
-
.Sli .14 7 
11
0
-:. +.:J s-1--(:;,s 
""'-t>-
(}"--
" -~ 
l ':: ; . 71 
f' = ...y,.. .Jb . .d , , ~ • I 
~:;~~ 
15 
I I I 
Suhj. #h c·) n ~ 7 .o.j_ .. ..., r• () n · I lJ.v. \ . Do o 
16 
Correction 
J?actor .f 0 .50 
--- ---- -·-----------·-- -· ---
1 .;. 1.50 ,;.:.: l 25 
-·- - . 
f., 0. 25 I- ()o 75 
2. .f.· l,. 75 .;. l •. oo 1---- 0 •. 75 .;.. 1~25 
3 .;. 1.50 .;. 2. CO -· c . 50 0000 
4 .;.. . 1. 50 r'-· 1.25 f. 0.25 .;. n 7h" ~- . 7 
5 f · 2.25 .f. 2.25 000 ,4- 0 .50 
6 .f.: 1.50 f.l.75 0.25 ;. 0 .25 
7 ~~ 1. 50 1- 1 .00 .f. o. 50 .;. 1.00 
8 _.j. 1 . 5'0 .;. 1.25 f. o. 2·5 ;. 0.75 
9 - 1.75 - r ) l7r:!, c.:..,. . ./ l 1 .00 .;. 1.50 
10 .;.. 1. 25 f. 1 •. 00 ;.. (' ')5 ·,,_; •· ,_ f. 0 .75 
11 f: 1.50 ,L-1. 25 J. 0 .25 .;..· o •. 75 
12 000 000 000 .;.e. 0. 50 
13 ,L--1.00 ,L 1. 25 - n 25 '... ) o · .;. ('\ 0h" ........ 0 C. ,,/ 
]_LJ- l r• 75 ;_} . .;.. 1.00 -· 0.25 1- 0 .. 25 
15 1- 2.75 1- 2c2J .;.. c. 50 ;. 1.00 
16 1-· 2 ,..,,.., o( ) 1- 2 •. 25 foe I" .-"(1 iJ o ) \. f. 1.00 
17 f. 2. 5G .;. 2.50 coo 1- o. 5o 
lQ 
- .U 
-
1.75 
-
2 . 00 f.- 0 .25 ;.: 0 •. 75 
19 .;.. 1 . 00 ,t. 1 . 25 - -- 0 .25 f.: 0.25 
20 f.· o. 75 ,4- l . O .. - · ( ) o 2.5 f.- h 0 . 2) 
17 
TABLE TITJJ. ]3ER IV 
f J f=.J ~" l. 
+ I.S6 I 
' ' 
J(. M --0-4-0IS.:!a 
' 
.s s ~5 
~- . ~0 
'1-/. 0 Ill J if IJ 418 Mo ~ I ft;S - . .£0 ~ . ~~~ 
1
1
/IU I 
" 
.J llf 5'1 hp ": d S 
1-;5 (> II J .j 
' 
I~ 
""' 
s I s 5 a-; - • ~ S" J' ~o0'Ko) -(§01)'" -0 .I I 0 0 0 \') 
.:;o 
~Q s~ I to 
~~ - ,37i -
Sr ~ sf) :: 
\ltJ 
s b ~ .o 8'..3 (. 
t= _JL ~ ·15 
s 6 . 01!'3' 
T : /./tS 
"·· ~ ~ ~  ~ ..-.:. '->r. c;?J.. ~ 'f)4r3I -~ 
~ Q" ~ ) ~ 4 GI" ~ J r2o~ 
TABLE . I•TIJl ffiPH V 
Subj o #5 -- G.C. 
"~- - -·~-~ ------~-........-~----
1 
2 
3 
5 
6 
7 
8 
9 
10 
il 
12' 
13 
14 
15 
16 
17 
J Q ' _o 
19 
20 
.;. .. 0 ~ )0 
;t.: 1. 5'0 
.;.. n .75 
000 
,4"1 ,75 
I+'· 1. 25 
f..,. a .•. 5o 
--3 . 0 
000 
~:.· o. 75 
- 1 .. 75 
-- 0 .~50 
.,t 1. )Q· 
000 
f..- 1.75 
- 3 ;;.00 
- · 0.75 
-- o. 25 
f. ·· 0. 75 
f. ~ 0 •~ 25 
"'" o. 75~ 
- · o. 'Z5 
,f, 1 ... 5v 
~:: .. r .. Do 
,t; ... o.25 
,L o. 50 
- 3·75 
000 
- 0 •. 75 
;..: 1 •. 2-.5 
-- o. 50 
f 1 .. 50 
f 1 .50 
000 
- o •. 25 
,4 ~ 1 25 
000 
- ·· o;75 
I o ~ z5 
i 0.25 
1- 0 .25 
000 
- 0 .. ?5 
000 
,t.. 0.25 
,t. 0.25 
,t. 0 •. 25 
- . 50 
.,£. I • 25 
f.- . 0 ~ .25 
OQO 
-· .• 75 
-A·· 0'. 25 
18 
Go:rrectiCin 
H'6 cto,.,. 1 , Qf'\ 
_..c;., - ·~ .,.. ~·~
/-- 0.75 
.;.. 2~25 
,f. -1 •. 00 
.J.. 0.25 
,C -1 .2'5 
,t; .. J..25 
,t.. 1..25 
,t.- 1.00 
1- 0 25 
f. 1.00 
,C-- 1.25 
,t. 1. 25 
,L 1 .25' 
1--··· 1. 25 
.,t o. 50 
,t. 1 .25 
_/ 0'5 ,. - . ~c:. . 
.;.. .. 1.00 
,t. .. 0.25 
1--· 1 •. 2'5 
10 
-.. /. 
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f. J pJ .(..J_"'l. 
t~· .1S"_ \ $" 
-
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